Independent transcription of glutamine synthetase (glnA2) and glutamine synthetase adenylyltransferase (glnE) in Mycobacterium bovis and Mycobacterium tuberculosis.
Mycobacterium bovis and Mycobacterium tuberculosis possess four glutamine synthetase homologues, two of which, glnA1 and glnA2, are required for virulence and are located on the bacterial chromosome on either side of glutamine synthetase adenylyltransferase (glnE). While glnA1 is encoded on the complementary strand, glnA2 is located 48bp upstream from glnE, raising the possibility that glnA2 and glnE may be co-transcribed. However, previous studies in M. bovis and M. tuberculosis have painted a contradictory picture of the (co)transcriptional status of glnA2 and glnE. Given the importance of the genes at the glnA1-glnE-glnA2 locus, we sought to clarify the transcriptional status of glnA2 and glnE in both M. bovis and M. tuberculosis. Reverse transcription-PCR demonstrated that glnA2 and glnE were independently transcribed in all six M. bovis and M. tuberculosis strains examined. Northern analysis of the glnA2 transcript in M. bovis AF2122/97 and M. tuberculosis H37Rv showed that it was monocistronic. These results predicted the presence of a glnE transcriptional start site in the glnA2-glnE intergenic region. An identical start site was confirmed in M. bovis AF2122/97 and M. tuberculosis H37Rv using 5' rapid amplification of cDNA ends. Typical mycobacterial -10 and -35 sequences are associated with this start site.